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CLASBIFICATION OF THE HYDROMETEORS. II. 
By Dr. GUSTAV H E ~ A N N .  

[Continued from th ia REVIEW, July, 1916,44:385-382.] 
I 

Rain without clouds (Regen ohne Wolken) . 
The writer has never seen this rare phenonienon. 

It is certified to by a few earlier observations but, strange 
to say, there are no detailed accounts of it in more recent 
times. 

Mete?rol ie, 3d ed., Leipzig, 1915, p. 303) states that on one 
occmon% ol)ser\ed a fine m n  (Sprlihregeii) in the Alps during a 
fresh north wind and from a clear ski- (heiterem Himmel). No single 
cam seems to hwe  been in-:estigated more closely. 

To explain this henonienon it is necessary to .assume 

understood and perhaps include a condition of super- 
saturation, raindrops can develop without the foriiiatioii 
of true clouds. Such a fall of rain could be of but brief 
duration and in sniall aiiiount, which is in agreement 
with most of the re orts at hand. 

I doubt the reliafility, however, of some of the older 
observations which report these rainf d s  as occurring 
just at evening (see below), and believe with Looniis that 
many so-called cases are falls from clouds that had 
passed out of sight, i. e. clouds that had meanwhile 
moved so close to the horizon that bhey were no longer 
seen. The drops must have had a very oblique clescend- 
ing path by reason of a strong upper wind. (6) 

Some modern works (Hands “Lehrl?uch”; Marriott’s “Hinta,” etc.) 
state that in F’rance there is F e n  ? sRecial term dewriling the rain 
falli from a clear sky, viz, sereiii. Accordi to what haa Leen 
stab? abo.;e (p. 387), however, this word meansxe  et euing dew or 
evening moisture. Therefore, a false significance has crept iii here. 

In  the firat place, there seems but slight prolublJility that so rare a 
phenomenon shoiild haye a special name. In the older French 
technical literature the word “wrein” is always found in conjunction 
with “m6e” (“du serein et de la rosee”), and the old -;iew was t,liat 
the esening humidity was unhealthy for man; IJecauw “lee 1 apeurs 
qui tomljent loraque le solei1 s’alJaisse A l’horizon * * * a m t  
mi3Q avec lea exhalaiaons qui sortent des plantes. de la terre * * *. 
L’air charge de ces corpuscules se noninie serein, parceque c’est le 
soh * * * que lea yapeum charg6es de ces exhalawns se r6pandent 
dans la r*on inferieure de l’atniosph&re.” In  these words m y  au- 
thority &chard, op. cit., I-. 5, p. 255) alm indicates the etymology of 
the wo 6 “serein,” it is derit ed from the Latin “serus” (late) 38 is 
also the Italian word “ ~ r a ” ,  (e-,enii?g).a* At that tinie, and for long 
afterward, it was the preiruliiq opinion that dew fell from (clear) 
sky, and the aame must also ha: e held for the evening moisture 
(Allendtau). Thus it is prold le  that uorneonewhom I can not 
identify-toward the end of the eiqhteenth century con..erted the 
e:.ening moisture into an e ,ening rain falling from a clear sky. In 
Gamier’s “Trait6 de m6t6orologie” (Paris, shout 1537), paGe 33G, the 
section on hydrometeors kegin8 with the chapter “Du wein”  and is 
ollowed by the chapter De la ros6e.” But “serein” then no longer 
neant the evening moisture (Allendtau) ]Jut rather “une petite pluie 
p i  tombe quelquefois aana ue l’on apevoive aucun nuage * * *” 
a li h t  rain that sometimes?alls when one cannot percei.. e any cloud), 

wh& the rest of the explanation is appropriate to dew1 The -me 
author also endeayors to explain rain from a clear sky, but with no 

that under specia f circumstances, which are not yet 

. 

a See Dlu: ~,tymologkohes W h b w h  d. romankchen Sprachm. 5th ed. p. 2!3!2, 
Article “Sera. 

more succeaa than is attained by the two phyaicista B e c q u g  father 
and son) who deb ote a whole section to the subject in them 1 menta 
de physique terrestre e:‘de m6t6orologie” (Paris, 1847, p. 

Today the come t serein” as a hydrometeor has :i%y dia- 
appeared from Fren& meteorological literature. 

Snow without clouds (Schnee ohm Wolken). 

A phenomenon much more frequent and much better 
known than rain from a clear sky is the formation and 
slow fall of snow in the lowest layers of the air under a 
cloudless sky. This phenomenon occurs on& d e g  
severe cold and in calm air. and ice 
particles, s arklin in the sunlight, are articularly small 

air. There are large numbers of ice needles among the 
forms, and therefore the henomenon has been called 

an independent symbol; but there also occur beautifull 
formed stellar and tabular snow crystals, together wit 
structureless ice granules. 

The phenomenon is most frequent in the polar regions, 
where it earl attracted the attention of explorers and 

phenomena. It has received the name “ diamond dust” 
(Diainantstaub), a name known to the whaling master 
Martens (1671) mentioned on page 388 and footnote 20. 
In  Germany many a winter passes without developing 
the phenomenon, but Bodman observed it 28 tinies 
within 1s months on the Swedish Antarctic Expedition, 
and Heim saw it even 26 times in 9 months while on 
the second German Antarctic Ex edition. It ap ears 

niacle on the latter expedition and also b Dobrowolski, 

and tablets prisms are abundantly present, but the latter 
only at very low temperatures. 

The snow cryst 

and sparse P %  y distri uted, so that they a o not darken the 

simply ice needles (Eisnade P n) and even has been given 

E 

inore particu P arly because it is often associated with halo 

from the photomicrographs of t % e “diamond B ust,” 

of the Belgian Antarc tic Expedition, that 9, esides needles 

(9) DIBECT CONDENSATION OF WATEB VAPOB IN TEE FBEE AIB. 

[The clouds, forming a chapter by themselves, are not 
considered .] 

(8) INDIBECT CONDENSATION OF WATEB VAPOB IN TEE FBEE AIB. 

Rain (Regen), 

Rain is the name given to water falling to the earth 
froill the clouds in drops that are not undercooled. 
Rain is the most widespread, most frequent, and most 
copious forin in which the aqueous vapor of the atnios- 
phere condeiises. The area of its distribution embraces 
the whole surface of the earth, with the 
interior of Antarctica and probably of 

As to its frequency, there we arid regions within 
which the average annual number of rain days is less than 
1, while this nuinber probably rises to 280 in some tropical 
di~tricts.~’ The copiousness of rainfall is best indicated 
by the fact that in a downpour (Platzregen) a quantity 
01 rain amounting to depths of 10 to 12 inillinieters may 
f d  within 1 minute, a rate of precipitation not equaled 
by any other hydrometeor. 

The En lish and the Norwegian expeditions found no rain even at the edge of 
Antarctica fiat. 77’ to 76’ S.). As the land rises Inland to an altitude of about 2.m 
meters about the South Pole, it may safely be assumed that only mow and no rnln falls 
in the heart of Antarctica. 

At the North Pole whieh lies in the midst of the sea it probabl rains at times; while 
on the high plateau &northern Greenland probably &ow alone h a .  

With the exception of the olar regions already mentioned then are robabl no 
reglons where it never rains. geporta to this effect by travelek in de&, BS we% BS 
the statements by the natives must be accepted with caution. For example U per 
E6 t above Assuan was form& held to be rainless: but since meteardogical ;ts8m 
vn&?regular observations b v e  been established there s e W  rainialls ( w d l p  ins&- 
niflcant, to be sure) are recorded there every year. 
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Rain receives spia,I namm according to its areal extent, ita dumtion, 
and ita intenit (S-ke). 

Eztent.-In tL respect general rains (Landregen) and local rains 
(Strichregen) are opposites. 

Dumtion.-A mnfall of brief duration ie called a shower (Regen- 
schauer, Regenhusche); a long-continued nun ie a prolonged m n  
(Dauerregen) . 

Intensity.-With reference to intensity there are distinguished the 
extzemes of cloudburst (Wolkenbruch), downpour (Platzregen, Guss- 
repn, Schlagregen), and the drizzle (Spriihregen, Staubregen) [or 
mmting rain or miet]. Many nations have a special name with a 
correspnding verb for this latter‘pnd. ‘I!Pus in ?man ‘‘Ni~seln,~’ 
verb es nieselt;” in English it drizzles” [an! 
‘‘mist,” “it is misting”]; in F r e % ~ ~ % r u ~ ~ $ s  verb “il bruine. 
There is need of such a word, for there are districts-particularly 
along the coast-where this kind of gentle rain ia 80 frequent during 
the colder-half ar that it ractically det!;mines the character of the 

retipitation. %atwall ttere are transitional stages to a wetting 
Pog (niiaeende Nebel). ?;.he resulting quantity of water, a layer-of 
leas than 0.1 mm. depth, is not meaeurable m t h  the or&nary rain- 
me- 

- .  

S m  (Schnee). 

Snow is the name given to those ice crystals (belonging 
to the hexagonal crystal system) that o r y t e  directly 
by sublimation from the water vapor of e free atmo- 
sphere. 

The great variety of forms which snow crystals may 
assume permit of classif ing them in a system based 

o P symmetry with reference to that of the princi tifaxis 
perpendicular thereto. The system proposed $y the 
writer in 1893, in the article “SchneekrLstalle,” which 
subdivides the tabular and the columnar forms each 

u on the degree of dev fJ opment of the prmcipd lane 

wolski, S i o n  Szlavik, an 
The forms 01 the snow crystals are rarely noticed during 

such a snowfall as one observes at the earth’s surface. 
It is only when it is just beginning to snow in calm air 
and when the crystah fall on dark objects, that one dis- 
tinctl recognizes their sha es, sometimes without the 

able one for otomicrographic work, but it does not 
last long. d e  crystals become more numerous and 
often reach the earth’s surface in a danla ed state, since 

passage. As the fall of snow becomes denser a number 
of crystals combine into a conglomerate of crystal frag- 
ments forming what is called a “snowflake” when it 
reaches the ground. This latter is by far the most 
frequent form in our snow falls, while in the polar regions 
the mdividual crystals have somewhat more importance.s 
In the snowflake the horizontal axis, which may attain 
10 cm. or more is longer than the vertical axis and the 

s of the Bake are turned u ward slightly by reason 

aid o 9 a m a g n i f r g  glass. flus stage is the most favor- 

they have collided with one another on t f eir downward 

marr of t e resistance to its fall whic l the air offers. 

8 )  This remark probably does not a ply to Bentle as published in the 
M O ~ E L Y  WEATBER REVIEW May f801. Annual i&!!&Y! A nnual Summary 
1907. So far as the Weather Bureau knnodrs there was no retouching and certainly the& 
was none done on the prints from which bur e 

The forms of the snow crystals falling at Bt.%tersburg were closely studied during 
two winters but succegpfully only on 56 per cent ol the dags with snow. 

(Shukolei Thefarmsolsnowcr talsandofothersolidhdrometeor8thatlall 
In 8t. Petemburg. Bull. l e .  mi., St.?&ersb- lalo, 6.W., d. 4. [Ruaslrm.]) 

avings were made.4.  A. jr. 

indicating that the uniting of the snow articles is difEcult 
b reason of deficient regelation. (f) It is therefore, 
d o ,  not suitable for snowballing and the modehg of 
snow men. When there is “water?” snow, nature herself 
sometimes causes such ‘ I  packing,’ looping snow garlands 
(Schneegirlanden) from branch to branch. 

It ha pens, not rarely, that rain and snow fall simul- 

“ Schlackenwetter.” f n  England this phenomenon is 
called “sleet,” a name, however, that is used in the 
United States of North America [and Canada] for grau el 
or soft hail, according to Loomis (“Meteorolo pi” d w  

‘‘ Sleet; ice particles (Eiskorner).” 
The delicate light snow cr stals, the individuals weighing but a 

few tenths of a milli am, falrvery slowly to the earth b re88011 of 
the great resistance o&ed by the air, and they are very sugject to the 
influence of the wind aa they fall. There are, therefore, nome tern 
ex ressing this relation to the wind: Driving mow (Schneegestbber), 
ScKneestuFm, Schneetreiben, Schneetrift, Schneewehe. In fact, 
we have introduced an international symbol, 4, for Schneegestbber 
or a falling snow in connection with a wind storm, a symbol that ia 
easily misa plied, for during a high or stormy mind it ia often difficult 
to decide wgether fresh snow is falling or old snow ie being whirled into 
the air. Westman, in his obwrvations in 8 itsbergen (1899-1900), de- 
vised four new symbols for these and s i rnih studies. [The German 
usage is not uniform; different writers uee Schneetreiben and Schnee- 
gestoher with just opposite meanings.-TransZ.] 

taneousy; P in some arts of Germany this is called 

York, 1883, p. 129). Compare what is said b d ow under 

Graupel; snow pellets; soft hail; winter hail; (hupdn).f l  
We have at present no reliable genetic definition of the 

conce t rau el ( r6si1, soft hail), and the same is true 
of ha# &age{. these two products are so divergent in 
external appearances, however, that an attentive ob- 
server can scarcely confuse them. 

Graupel consists of opaque, u s u d y  roundish grains of 
the size of grits up to that of peas, or from about 2 to 
5mm. in diameter, which have the appearance of small 
snow pellets and are readily puberized.* The pellet often 
has a conical form with a convex base (i. e., is a sector of 
a sphere). The grains are also often covered with a v e q  
thin film of ice, which, in my opinion, indicates a. transi- 
tion sta e to hail (H 

Alfrefi Wegener (T ermodynamik der Atmosphitre, 
288) distinguishes between Reif raupel and Frostgraup$ 

cr stallization. The first form is that of fully fieveloped 

branching of a single crystal. “$he compact forms of 
the Frostgrltupel,” on the other hand, were the result of 
I‘ contact with undercooled water drops, which cemented 
the delicate texture of the Reifgraupel aa they froze.” 
Wegener properly adds that this subject is not yet hally 
disposed of. Certainly we have far  too few exact obser- 
vations on the structure of graupel rains, while the 
striking and often remarkable forms o i hailstones have 
received a great deal more consideration. 

showers in disturbed, 

panies it, yet more frequently it is followed by snow 
sleet (Eiskorner), and other forms. The faot that graupd 
seem to prefer the daztime for its ocourrence is a slgn 

T1)- 
basing this distinction on 0. Le %n iann’s investi ations in 

sp i erocrystals, i. e., spherical sha es developed by the 

Graupel usually falls durin 
squally weather. Rarely is it a K one, usually snow aooom- 

11111 meteorolnglnrl works the German word Is written both “Graupeln” and 
“Graupel.” In buth cases it is a Iura1 noun. The German dktlansrles state that it 

derived from ‘’ Grau en’’ and is Lst met.with in the 15th century in the comMnatlon 
$hpe.’’duthor. rGraupen=barley gnta In everyday me.- !pmWor.] 

mmpl has. I thhk, been unlIormly used as a singular (collectwe) noun in EngUah 
tho h there is perha s no German authorit for such use. It flta into our v o c a b d  
m u 3  better as a ~I$L than IyI a plural.- Z F. m m n .  

The writer wo d em? the quality of r e a d ~ ~ ~ ~ , ~ , ~ ~ t h a  
tlonaeire de l’Acsd8mie renoaise the wrong 
word for aupel], vk, s‘petlte @le fort menue et fort dum’’ (vary flne .ad wry Lal 
mnauhalE 
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that oonveotive ourrents play a 
It is of frequent ocourrence a t  the 
(summer m e )  determines the 
oharaoter of the 
(wintar, spring), an 
within the distriots travemed by LOWS. This explains 
why the number of days with graupel in northwestern 
GIerrmany (10 to 20 days per annum) is much larger than 
itis for southern Germany where the monthly maximum 
ie attained in March or April. On the summit of the 
Sdmeeko pe in the Riesengebirge there are, on the other 
hand, 36 $ ays per annum having graupel falls. 

HaiZ (Hagel). 
The International Meteorolo ‘cal Congm~s, meeting at  

Vienna in 1873, came to the fo Fl owing agreement: 
Working dejnition of hail.- 

Hail may be defined aa a precipitation of frozen water, in which the 
stonee attain such a magmtude that they may be expected to do 
damage to agricultural products. 

This remarkable decision, which does not contain any 
real dehition of hail and emphasizes the ve 
ooncept of damage, of course rendered very litt e aid in 
accomplishing the ultimate object of the deoision of the 
oongress, vis, to secure comparable numbers for the fre- 
uency of the phenomenon; for damage by hail depends 

i t o  ether on the character of the vegetation and the 
Small hail- 

stones falling during the cold season or in the early Spring 
should not be recorded, according to that decision. 

Fortunately this dehition has been but little re arded 

observational dseaux, and a definition corresponding to 
the external appearance of hail has been given; for 
example, the one given in the Prussian Instructions : 

Ebil conaiata of piecee of dully tramparent ice of various shapes 
y g  from the size of a pea to that of a hen’s egg or often even greater; 
an usually inclosing an opaque white nucleus (a grain of graupel). 
Thereie often an alternation of concentric hard trhmparent layers with 
mft opaque layera. (Edition of 1904. p. 38.) 

The surface of the hailstone may bear irregularly 
formed or perfect crystalline growths. 

In central and southern Gerniany large hailstones are 
oalled “Schloasen;” in some locahties small stones are 
called ‘Riesel.” The formerly common name of ‘ ‘Kie- el- 
stein (Ha elatein)” and the verb “kieseln (hageln)” 

Hail is of almost universal occurrence and, thanla to 
the impressive manner of its fall and to  the damage it 
cause, it is one of the best-known hydrometeors. In 
contradiction to the statement of some textbooks, I 
would point out that hail is not wanting even in the polar 

On Sverdru s arctic. expedition (lat. 76’ to 79’ 

observed the same 
el was also observed on 15 

to Graham Land (lat. 
5 days with hail in ad- 

Y 

deveopmental T 

in the meteorological instructions issued by the d’ IF€ erent 

stage in which it stands. 

have vanis 5l ed from meteorological literature of to-day?O 

TI% was twice o t served; on the Swedish antarctic 

8. Great Britain. M’rologid Commit:ee. Codex nf res?lutions ado ted at Inter- 
utimal meteorological meetlngs, 1872-1Wn. * * * English edition, Eondon, 1909. 

ular German word “der Piasel ’’ meaning a ebble offlint or quartz, seems 
to wnt&?he root of the meteomlo ‘ea1 kerm c8KiesBLein’> glven above. erhaps 
thaw b unne colllldctiop between 6 1 & ~ l J s  and “Iieselstein” or hail.-c. *:,rr. 

a’. (Y.o.NO.#)O.) p a r .  
The 

Sleet (&&om) >o 

Sleet (Eiskorner) consists of glass-hard transparent 
s herules of ice that fall during the cold haif of the year 
&e spherules strike the round hard like bird shot,’ 

foliage make a rather loud noise [rattling] that at  once 
attracts the attention. Often the ice pellets are not 
round but rather angular or pointed. 

Sleet (Eiskorner) consists of raindrops which have 
formed as such in an upper warm, moist air layer and have 
solidified into icy spherules in a lower colder layer. In a 
case discussed by me elsewhere 41 I have shown that it is 
probable that the falling ice splinters came from rapidly, 
and therefore but arhally, melted snow crystah and 
that the resulting gaps froze in the cold lower layer. 
Shukevich (see footnote 36) waa aJso able to demonstrate 
by means of the kite observations at Pavlovsk, the pres- 
ence of upper warm layers during some sleet falls at St. 

Peternby Sleet ( nited States definition) has received but little 

rebound elastically, and w % en they strike the dry Fall 

(Petrograd) . 

The falls were distributed among the months as follows: 

1899-1913. S k c t f a l ~ .  
January ...................................................... 6 
February ..................................................... 3 
April ......................................................... 1 
May .................................................................. 1 
November .................................................... 5 
December .................................................... 6 

so that 91 per cent of all occurrences came during the four 
month November to February. Thus it appears that 
there the annual period differs from that of graupel. An 
earlier observer, Dr. Frioke at  Dirschau near Danzig, 
found that sleet there fell 6 to S times during the year. 
Shukevich re orts (see footnote 36) that it was observed 
at St. Peters E urg 11 times between February, 1907, and 

in the weather. 
~~ 

‘OThe translator em lo s here aud elsewhere the Weather Bureau terminology 
recently published in &s h~vrsw,  Ma 

41 6itcungsbdcht d. Berliner Akad. 8 W&&. lola, p. 1Mt3; 
a Thenew -4mericau textbook by W I Mllham ((lketeorolo y Yew York 1912 8’) 

descrIbesEisk~rnercorrect1 on Nl‘but they are called r t w k e r h l . J J  Pl&xh&ein 
the same work (p. 2421. on &e otter h k d ,  It Is stated that according t!~ the instructlons 
of the United Ststes Weather Bureau ice gralns (mMrner) are to be called “sleet.”- 
Aicthor. 

Beforethis memoirwar received the Weather Bureauhad talcensteps to sharpen ita 
o m  usago and the reaults of the study then undertaken have been resmed as re- 
marked adve ,  in the issue of the REVIEW for May, 1916, r4:~1-~~. -Lwato; .  

1916 44.285-286 
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October.. ....................... 
November.. .................... 
December.. .................... 
January.. ...................... 
February.. ..................... 
March .......................... 

Glaze ( U. S.), glazed frost (EngZ.), (Glatteis). 

Glaze (glazed frost, Glatteis) is the name ven to the 

times also on trees and other objects. It may form in 
three different ways: (1) When the rain consists of under- 
oooled water drops which freeze as soon as they touch the 
ground; (2) when a sudden change in the weather after 
a long eriod of severe cold causes ordinary rain to fall 
u on t i) e still frozen ground where it turns to ice; (3) 
w fl en under similar conditions a wet fo (nassender Nebel) 
or fo rain (Nebelr en) deposits its jroplets. (8) 

only by the h t  of the three processes, and articularly on 

of projecting objects is below 0°C. It must be expressly 
pomted out, however, that this latter is not a necessary 
condition for the formation of glaze b undercooled rain. 

assumed this condition. Since lus day this oondition is 
repeatedly stated (e. . Ham: Lehrbuch der Meteoro- 
logie, 3d ed., p. 255; In ot: Trait6 de m6t6orologie, p. 

1893 to 1913 show, however, that in 28 er cent of the 

of the y m n $  was above 0” C. 
On t e other hand, ways (2) and (3) of forming laze 

cases the incrustation of ice attains but slight thickness 
and does not last long. T h e  rain soon thaws out the soil 
and the fo yields but a small amount of water. A further 

mation of glaze is that under (1) trees, bushes, trans- 
mission wires, eto., become incrusted, whde under (2) the 
crust forms on the ground almost excl~sively.~~ 

Since latent heat of melting is released when under- 
cooled raindrops solidify the water can freeze completely 
only when the undercoo- is considerable. Direct ob- 
servations show that the latter is not of rare occurrence. 
Reoently, however, an indirect proof of the same is found 
in the faot that when winter lute flights bring the kites 
and wire into a cloud, both kites and wire are often 
heavily coated with this glaze when they are landed. 

Pernter was inclined to recognize only t,he h t  kind of 
ice coating, stran e to say, and doubted the occurrence of 

leave no doubt of the fact, however, that ordinary rain 
can also Produce an ice coating (Glatteis) or aze on a 

Meteorology,” Boston, 1894, p. 394), in North America, 
where Glatteis, or aze, is also c d e d  “ice s ~ o M ~ , ” ‘ ~  the 

doubtful % ecause the heavy destructive coating can only 
result from undercooled rain, as is shown by some de- 
scriptions of American ice storms (Eis~turme).‘~ 

It is desirable that in future more attention be paid 
to the origin of the ice coating, or glaze, and that a 
note thereon be entered in the observer’s journal. If 
the temperature is higher than O’C., then there can be 

smooth mat of ice that forms on the groun f and some- 

A %e, deposit 7 o the glaze or ice coating is produced 

those ooca.sions when the temperature of t E e ground and 

The fundamental princi les of the t z eory of formation 
of glaze were probably i rst recognized by Nouel,” who 

255, etc.). The records o f the Potsdam observatory from 

cases where laze was observed to  forni t R e temperature 

(Glatteis) require a previously frozen ground and m % 0th 

difference % etween the first and the second manner of for- 

the other two kin b . Observations in northern Germany 

frozen sod. According to W. M. Davis (“Eementary K‘ 
ice coatin forms c E ‘efly in the latter manner; but this is 

(8) 

2 
9 

24 
18 
6 
2 

a Nwd E. M6moii  stu la theorb du g i m  et du mglas. Annutah, Floc. mX&rol. 
Bome F r e d  writers d l s w  betwean ‘rverglas de luie’’ (&-formed glam) 

re) The latter form%dlente.s a transformation 

Sea however the repoat on “Sleet ’’ where the preferred us&w of the Weather BU- 

(8  Pike F V Three “ice storms” [Jan. 19,’n-3$ Feb: 11, lfisa]. Amer. moteorol. 
See ab0 dlEisSt$m In Philedelphk 21 Feb., l ~ . ”  Xeteorol. Ztsehr., leas, 80: 373; 

de France; 1883, p. 27-45. 

and d ‘ v e r g l a a  de ne.ige” (snow-formed 
however and no crmdeuatmn for it &os when frost suddenly occur8 after the 
cover ofthe ground Is p.ai.lli  melted or &wed. 

m u  is ;et forth, kONTELY WEATEIER ’REVIEW Ma\. 1916 44: S.- Trans!. 

jour., A& Ldor M i a .  May 1886 I: 8339. 

OT Conblh., Botsn. lab., Univ. Penn., \POI. 

A i l  ........................... 
ay ............................ 

June. .......................... 
July. ........................... 
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no doubt aa to the source of the coating. It is only when 
the ground is colder than Oo C. that the second manner of 
formation has to be considered. Then, if the falling rain- 
drops freeze when they touch the ground, but remain 
liquid on the clothing or umbrella of the observer just 
after he comes outdoors, one undoubtedly has to do with 
glaze formed in the second wa . 

We know very little about d e  distribution of ice storms 
and their ice coating or glaze, because the published 
monthly and annual surrrmaries of meteorolo ‘cal sta- 

(dew, frost, rime, or deet) ; even the eat observatories 

scheme of publication agreed on at  the Meteorological 
Congress at Vienna in 1873, while it performed a great 
servlce in furthering the comparability of the obsms- 
tional results from Merent countries, undeniably brought 
in its train the disadvantage that all  the central office9 
confine themselves to m n g  out and publishing the data 
called for by the international outline and do not give 
additional data. We have lost sight of the fact that this 
outline merely indicated the minimum amount of material 
needed, and that we may properly offer more than is speci- 
fied therein. 

The Potsdam observations give some clue to the fre- 
quency of ice storms or the formation of glaze (Qlatteis) 
in the district about Berlin. During the 21 ears 1893 
to 1913, inclusive, glaze (Glatteis) was observe B 61 times, 
or an average of 3 times a year; in 1896 it formed 9 timea, 
and during three years i t  failed to develop at  all. The 
distribution by months is shown in Table 2. 

TABLE 2.-Mmthly totak, formation oj  g h  (Glatt&) at Potadam MM 
Berlin, 1893 to 1913, ineluaiUe. 

tions do not include this or many another hy g ometeor 

do not give a summary of such o f smations?‘ The 

0 
0 
0 
0 
0 
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would seem more 

ground. 
47 The obspapstlamal &ean of the Kingdom of m y  bas been a pmhwmthy axmp 

tlon In this respeet.-dW. 
It Is proper to state here that the United States Weathar BIW.U hol in the pwt fur- - and 0the.r en w s :  anb that it hsa in hand a project for the syatematio rtndy d tha 

m e ~ ~ ~ ~ i d e  of the problems bearing on demsge by anow and=.< A., p. 
ntshed awnaidmble amount of dataas to ghm and Ice rtmm to 


